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manufacturing these devices. 

SOLUTION: This spin-valve magnetoresistance effect device comprises an 
antiferromagnetic layer 1 , first fixed magnetic layer 1 1 , nonmagnetic 
intermediate layer, second fixed magnetic layer 12, nonmagnetic conductive 
layer 3, free magnetic layer 4, vertical bias layer 7, and pair of lead layers 
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i5]tx'S)0, wM^nicn^^tmtchxb^nmL. 

Hd = Ho + Hint COM® J: 3 izm&tl Z b XT 

vTX F y im'J''X'^ ■§) Lcob LXX\byr<^)Vymm% 

[ 0 0 0 8 ] y:tc, 0 2 4 ^D< , 

1 C0®^istt« 1 1 1 i; 2 coE^att® 1 1 2 izm 
L/2OT7 X y t°y m^cox\iyy</i-rmmmxm 
mm^^mm't^iimco-mi<z'y\^xm2 5 ^^mix 
aT.mmti. m2 5\<zi5\^x>,±mmwimmfz») 
tc, K5g®ttii 1 1 0 1 cO0^ISM 1 1 1 1^2 

cO0®68ttJi 1 1 2 1 7 y-®ttil 1 1 3C0X‘^U1L, 
m 1 coE^fiStti 1 1 1 bm2commmim 1 1 2 tco 
mzm^x(:>tih4mit^m^'mLximti,bb l 
[c, ^2<y>m^m.^m 112 ^ 7 y-ntti 1 1 3 tco 
MtiS(tc3fiS^P®tt®««$:*B&LXie®SU, 
tifzmco&m^-fh Lx^mcomit(^\^^ 

^rfc, 02 4ic^-ti« 

Jitifcv^X^lcoE^attiil 1 ICOE^S^MW (®^ 

{im2c0®^ 

ffittll 1 2<OlKmfl<)^/iJ:yt>4^$<$flXl^S6c0 
30 b^h, 

[ 0 0 0 9 ] 0 2 4 C^-fX h” y y 
my--i:mm-uz\i^ isui, *«±c02 
oi,zp lobcomt-h 
^l.|glco®gfi8tt«l 1 ll:0^BSc7)«tt4>Miit 
c omi)^^ti:hm2y>msmm 1 1 2 bm^«^coim 
i Fe#;!;'c3^cS7y-lSttJil 1 3fc^ 
^mtmmmm^thmz. hy-yf'i^ui^bm 
-f]\^i,zm.^imaL^j:i)<i3mi<y>mMmws 1 1 1 tig 
2<y>m^mm 1 1 2 zc^miz^mitmm 

40 2:»)£L, l!tF7-v3'i|a^ri^{C®^$rEni!int^*<<37 

y-attll 13 5r«li-ri.. XfUliO, 02 5ACC 
3l:®lglitt)l 111, 1 1 2 1 7 y-Kttl 1 
1 3 ^ 9 0 S3cH$ t 

Zbi?X'%h. . - 

[0010] mz. p t M ncoR^att/i 1 1 0 ^m\ 
^jit-ri. /L'«6(Of^II$:02 5 BtCS^T J: 3 tc F 7 v 
^mu\^i,zm.'^-thT--)um^Hioo r^xif, 40 
OkA/mJil±j ZbX'P tmn 

1 1 0 1 ^ 1 coE^fiKtt® 1 1 1 coi^ffix 
50 ^ I ) ^ IFffl $ -fr I. i 3 
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9 

9 , ^ 1 1 1 1 ihy'y 

9 ilB:^r iniciiS^-f h h i o o coi'fpilcll^t- 

%hh):.uz.r ~-)m^mi:mzm i « 

1 1 1 tm2com^mm 1 1 2 tcornT^^th^m 

( R K K ) {c i 0 ^ 2 

1 1 2^oe■^kcO*l^iJ5:r--;^^■^Hl00^ 1 80 JSR 

ttz, :i<r>m.i% 

4>r--;U5:ff -5 ^ i; t'7 y 1 1 3 com%mif 

^ *''0 2 5 B iz^.tx 0iZhy-/9 ®*-[6] i; il^c 
■t^J]\olizimd Xdhz^j:r>Xi^6. 

[00 1 l]mz. 02 5 Ct^-TJ; ate 1-7 -y7(i*- 
isuc®|^H2oo (7n6]{i02 

?rEnjDL.^;!)'<3®lS4>T--;l'5:ffv\ 
7'J-K14®1 1 30-WS*-ttc7)*-|6]S-K^H2oolC 
■Hio J: 3 ^zmi ; 1 10 2 5 C ^Z^tX 3 
1 1 1 1 , 1 1 2 i: 7 y-Ktti 1 1 scom^mif^co 
^ 9 0Slc35gH$ii-*tt»<7)7.h-yyNyi'7mm^ 

[0012] 

[^B^*'mt j: 3 ttmm\ t^bx\ 02 3 
tm^<r>x 3 1 0 3 Sr 1 ^X(09>.mm9)x 

ii. 

yc^ < , RSSlSttl 1 0 2*>(30^iStt® 1 0 3M^ffl 
§-ti-#l. t”yihs3*^yc^ <tlZb m^(^X\ 02 
4 <k 3 2mm^t txminzm^ 

-I1-.& J: 3 ten Jt L7t«® 7 x y h'y K 
mm<9)Xt’ y y tifz . 

02 4tc^fiijt«s, %i(r>m^w&.mi'i it^2o 

0^1^14® 1 1 2 <^m-itco\ti] # X 3 (cfll 

)i!c L , -^-^0^iai4ioam^-7 y h ^mcom^ 
Ktt®oigm4:-7yhJ:yyv#< LTfc<2:i;t', K 
5tiKtt®l lOr5'<3 2fl«ji7)0^)SttiitcS»)^6<){Cffi 

i)^X't ^XolZ L/C t cT)X'h !> . 

[0013] 02 4{CS^-TM7x y h-y Fffiitc07.h- 
y y N'yu hr>xa, 2 ® cos^jss 

xil-hmtx dizt^ztxy'J -ffitt® 1 1 3 i.zm^ 

HiComm'b^Kth 
rnmeoTi^yy L 

'yx^mmi^n^m-r^itizx'oryyyhu^m 
^Li 3 t Lfzmmt<^im<^j:f) . 

0 cr>:h ^'xmt,zTyyyh'j^:^bit&zt ifx 
§il<^:^0*iS-^iLTV’‘/c, 02 4tcs^-rw® 

mm(r>i§^i,zKm.m6 < ^i, l , 

H j (c j: o T 7 y -iKtt® 1 0 5 x>m-itco\^ ^'iz^m^ 
^txit^\ 7y-mi4®l O5c^KltO®#*''02 
4 iza ft^^Tifi] ^ izmm LTi?-^Mf I •c^K-r® # ten 

mtx Lt\,\ EJglKtt® 1 i 1 - 11 2cOK-(t7)l6]§ 


!RflS2001-l 684 16 
1 0 

9 0 <ir f> ^ < ^ !> I, . 

[0014] ttz, R»Hd < LT^ai 

n^M^HitX>J<y'yxi:t'0. Tyy^hySrpg 
Li3t-r&>Ii:L#i6il.|.*\ j£{cR^iStt® 1 1 
Ot^X’y±ibmi 11,11 2l,zi^m^-^ht°y±i^Xl 
tfiiST't^iXiX'. «®7x y h"y K®jt<7)Xh”yyN';U7 

yy( L y ^pg-rs/c 

[0015] »;{c, 

10 liy./cfiram^'yKtcfc'yTJi, S^ai^^LLTem 

m'^mirt Lx^ yyy 

7-^Xm^ K) ^[i;t/c»3i^'y h'L 

ti, :icommmzi-^ )uco 

sris{t.i.c: L 

(ymttifzMzmfSicommmiii‘Xi^mh. z 

*{i, ^mtcrm^^m^LXti^hWMifioZbT 

20 ts^oT, 02 5t^ti23iistfcv> 

Tii, 02 5C{c^-rj:3[C7y-ig1411 1 3 <t)-W 
S:^rttSrf44L/cfS(c#3i'S'y FiOJgfKro-fexSrff 
V ^ 0±Ttc^ ^ ^(t <LixT t ■> 
•&±g|5v-yFF 1 1 4 LTSSi^-lFK 1 1 5S-ffo/c± 
-C'»S-ri.;i:[c=5rl.*L i >1 Tif 3 ®)il®ltc0fc>6 
7 3 K ( 2 0 0”C) S'Si.l>®V^va]S 
b t^:i><X)X\ 02 5 E i 3 -pT 7 'J 

-?itt®i 1 3o-«is:^i4y!‘m, 

6C0X\ )^)V9 f\^->iy 9 -i 

30 m\X,m=f-bLXm'^cr)im^^mxttc<ts:hii^fii^ 

hyfz, 

[0016] tfz. jianm^'y vizts^^x , la^tit 

S!jm*^£0±OTJtI^Jt<3/L^±g|5y-;FF 1 1 4 
}h'\-y F ( 3 yy^T d' 7 a. . y F ) OTSS3T®Sr*^a 
«.fflfiStL-r^;Ly)^'-«0<)[:^T^yr)itTV'i.y)\ ±gpy 
-;F F 1 1 4 T® L L/c^^, Hilid7 y - 

K14®1 1 3c7)-tt^:^1t(^ayii:|5lB$[;±g|5y-yFF 
®i i4x>m'it^^^c?)yj}X]^mz^^^t^b. -i 
y77r^ 7'^-y F*''emieiM«5tiSmffi|g^iEIJ-r 
40 ^JKi:±a5y-/FF® 1 1 4c0®-fb«®, ± 

S5y-;FF® 1 1 ACTiWmm’^tim'^mfii^zmtLX 
it\>\ 

i,zx ■^xm%mm^m^<m^^X}m'^'&bt£'>x 

[0017] 3js:^BJ(ifIIS1^5l5«0|S5M.*Sr»?^-r&/c» 

<x> 6 o)Xh y , fc 7 y -ffitt®co6i-ft7) 

3 izmmi'i>zbXTyy9 f 
fzx t’yy<ji^ymm^&m}^m^m'Z<r>x\byy<;u 
50 7MKmffiffi»S««^S:®l7cfiramA,-y F^tltt-r 
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1 1 

•^.^m^-ti^fclsbcohcoX'h 0 , ±^cr>T'>y;< h ')<0 
i&mmh - 1 A't-# mmxxu bv vm&cnx by 

Fwiie^. 

■ott?>. mKmm.m 

tm2<^mm.m<Dmmmmc^mmzmtxm^ 

txryy 

mtth. 

[0018] 

t. ^<r>mmtmt^Lxmfii.^ix. frieK^iKttii 
tc03<}g!M:^14iS^icj: 0 , i 

, flilKIS 1 

■mumimm.^rncom^tyf\^t 
Rmii,zmfn^timt ^Mzw , 2 osutatti t . .1 

u\^i,zm^^:m\itm^u 7xmt , mi‘m2<r>m^ 
eSttl, 

m^X-h-yX , llriB O - K 

friam 

2cnm^mmcr>mitU\^ii Yyy 
IzMLXM^U T7.m^lT\^t^^l^^'f}^iyj\^lzA&d 
xm\^i\xt£h:iti'mtth, 
fflL^^4fcwciov^T, y^-^]tm7)mit(oif\^tim^ 30 

ixtatt^mz^izr-y 
yy h >j t . 

[0019] 

iO. iKlt:^riS]*''ll5g^fLfcmii0il®Kttlfc, ffie 

^ub>m^mmizymii<pmm^-irtxjfm^ix. m 
i£^ 1 

l c>tifzm 2 b, z<7)m2 

Lxm^i^tifzy <j -Kitit . frie 40 

7 U -iSttWc^ LX hyy 7ilHS'[6]tcK#$:EnSD-tl> 
myUTxiMb, Buiam27)ii]sssttii. 

1 , 7 <J~maJ§izmtUmi^$:¥l6-McO‘J~YI§b 
^mifzyeyy^/Lrmim&mjiMm^x'^yx . mi 

169 - K/i*'<3co:^ai«^7!)itt*&$il?tliclit'milB7 V 
b^rn-r^lTfil'^lml hfi. mil67 9 

Hihyy7mu^izMLxmm2<7)m^m^m<Dm 
■itMzf^iyx n&dxm^ fix ^j:^> Zb ^^mbt 
i>. mtam^mni)^mLfz^mizin,^x , y'u-mit 50 


f$H2 00 1-l 684 16 

12 

iS7)m^tcr)yji6]^w^mi^9(om'it<7>i}t^b^m-t6cr) 

x\ mmtm^m7t-YY,Lx^-h^Wz^-^^zTyyyv 
9 it6Zb = 5 rS . 

[0020] >js:?60Jlci>V^T, MESAl^&^^2mXt. 
3 0 JKtlT-CS) ■S,Zbif)WtL<. miieft® d Ifi 3 jm 
±. 1 5^arx'$>^z b 9 t < . mim^0 
A<3J^a±. 1 0&Hf.TX'^lZbi^mL18-tL\>\ Z 

b^j:<7yyyhv ^ -t^ i. :: b t^-^mb ts: 

bryyyv') ^tuz<<^i. 

[002 1 ] :$^mizio^^x. miiBi^aimsT!)'^? 
i^. *'-7, 5'hMWEPlJD$ixTb'=5rVM^%icfcV’>T, 
15167 9 1516*2 cOHSIKttJico 
m^tyj[iib7)^tAm^^9 ost c: t 

bti.zbmtL^\ mmmmziimmm^co 
mizj:yX7 <j-mm<om^t7)y}i6imm^ifx 
. c: commmizu v ^-c isiSttJif^isibco 
yTt^b7'j-m‘it^(Dl^'{t(r)1}i^A^iM:^i'l(0X\ 

mtay]imfz±izT'yyy y 9 

[0022] laWbMsi^UtO 

m<m27)si^mi±mmmmif7)mmm&L, 
*-07 o-mmiz^mi-immmmmi<m2 

X>wtyjl^b^fil^ b^tix^izbii^ltfi 
[0023] ^mizt3\.^x. 15l6R3i«tt«*^\ XM 

XiiPt, P 

d, Rh, I r, Ru, O s i0C^-f^t*>l S^*:(i2a 
l:l±. X’iiAu, Ag, Cr, Ni, Ne. Ar, X 

e , K r C7) !< yftlA^ imtfM2 Sl:Lh*- <3 =Sr I. Cl i: 

F e M nWcomm>^?^mmmzit<X T’o 
7 4r y 'iOT'. t*7. by/N'yUT" 

mmmt;i^Mm^^ni>z b . 

[0024] *f60^icfec^T, 1516 

* 1 cODSiSttii b 15® b 1516* 2 c90S 

6 k A/mlJLhfc 

zbmt L\>\ m-^^^m^-^m^/}^z7)j:oizm^ 

i&X'^lb . WU FOn'4 77.® 

i o -c m^m.\tm<Dmmmx'mmmmm'^ b 

[0025] ^^mzii\<^X. H5l6R^®[tt 

mbmi (^la^iitt/i t t * 2 

«t#®tt®«iih 7 9-«ttlt*-'«Ji$tLT=S:I.C 
bmt Lv\ a«tcj6c«cS5fe®1tl2:aiiL*:, 
-+:F ASCOT. byyN';k7S®^»m^*S^ 
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1 3 

lcS>^T(±. 

( 00 - 26 ] ^WMI,zi5\,^X , Mie^ U 

\tmi,zm\^ixxti:mmt thzt •& , 
iz)3 V 'T . »«±{c , miy 0 -iitti t 
tm2 t ^stt4>ra« t m i 

# 1 .. 

( 0027 ) K(i, 

titHztmcox t” 

m^iHm^blxmiXKc^Zt^W<^btl. 

( 0028 ) :^^mcommir&ii. a«^±(c, ^'^:< t 
h. RssiKttit. muom^mmb. «tt 4 >rai 
b.f^2 mm.m b . b. 7 •; -mt 

ME 7 *;-iK 1 tlB!cM 
mzh y -■/ yMU^^comi x>iji^h6im^co 1 8 0 ^ 
mijmzmi^mmmaL':>':>is.m^'n^\ itriB 7 
') LT Y-yyy 

thTMb. mMmMmzhy-yyrnij\^bm^irl1i 
mznbxnm0mm^-ttzm2x,ij\^. 

1 8 0 3cDi}mz.m2 comm win l 

oo, micowMmm.x'^MML. Huiesssi^ttii; 
hue^ 1 

^x. rns£micom&mm<y>m-itbm2cr)m&mm 

yMit^ friB hy yyi^^ld]b S^TInltJ^LT:^ 

m^ti>xmb. itjEai#:«oMfflRcfiE 7 U-^ttfl 
(CAW ry^m^B&t 

ixmb, HifE 7 y -istt® (c h 7 -y 7 i co so 

'{i-eo 1 8 0 ^^wjmzm s enjD 

L':>-of^2commMi&^x'm2<Dmm^mL. frE 7 
'j-mm^z-mmimi:mmn^^i>xmb. mnm 

2<r>m^MitMcr>MitX) h 5 -y 7il:6'|6]7)A7 b/KK:^)- 

•7)[p]^ bR-^com4cDijl^iz^4cr)1&^^£Ul)aLXmB 
myu Ty^^mti>xmb ^Mus-tizb mwib 

( 00291^1 (^mutm&^x-m 2comw^m 2 y)if 
( 6 ](cEiii!)p LT««!!!ia-ri. c: b xmm^mzmti mx> 

zbvx^h. ^ix, zcn'mzyv-m&m-m^ 

1fit<r)\i^t^\'y-yiy«&1i\^izBt^ZbX\ 1^fcU®S 

1 7 y -ffittl 

b comitco\ 6 i ^ A'xM-r 1. 7 h' yy 
m=f-^'i^hZbifX^h. 

[ 0030 ] ^^ 0 ^^cj^v^T , BidB^iasiKtt^coea^ 

hue 

w. 1 om^iseJicoKme^iii^^HuEm 2 c 9 @i^!itti 

iiuiem 2 7 )iK^^ 4 oo 
kA/mbXhiiL/Cti^. Hui£|g 27 )a^$rEpjD-r‘S.*- 50 


^g|200 1-1 684 1 6 
1 4 

[ 6 ](cfrElglco 0 ^KttJi< 7 )iS'ft 7 ):^| 6 ] 2 :|tl{ts ^(T)l 
8 ommx>m 3 mmzwisdm 2 

cO:^|S]$rf6](t^-:^. Huiem27)®^5:8~8 0kA/ 
mco^mb-r^zbx\ mtim 2 (om^^m\i-ti>m 2 
«o:fir[fi](CHufBI^ 1 S: [ 0 ](t. Bu 

le^ 2 7 ):^r&] t Kmm 3 m\^^zmiw, 2 cos^iatt 

[0031 ] 

^-wyb(c)iJf^a»L*<i^Il»WI«IIi:L, ME 

10 m 1 

y t yjN$ < U . fluiam 2 com^i 4 0 0 k a 
/mUlXb Uz^. rni?j^ 2 y)m^^mnt^^[^i.z 
huEII 1 00^®ttlOiK-fb7)*-|in2r|6)(t, fcoiso 

iT\^^mizbm‘^. tfz. mim 2 y)m^^ 8 '-- 
80kA/m7)iEiai:-ri.^i:T't. Iuie»27)a^5: 
matllfi^b 1 8 0JgR^:^r[6UCHuEmi 7)ll^iKtt 
l7)iS'fb7):^|6)5rl6](t, HuESI27)K#S-EpjD-f'2.:^r6l 
izmwm 2 y)m^m^my)m-it<^mimfi zbzb 
20 

[00 32] y|s^a^(cl3V^T, Iul£mi7)»llfcm2 

H I 3 Zb h , E 

Y^m\S.'thfz^<rmmi.mzi: 

y 7 y 

mz'^ 0W.2 < 7 ),^a(c j; -yT 7 y 
^(oij[^^:mtix)X\ M^mzy <j -maser)— 

mifzyb‘y^oYxmmm,m^m^^ 

'i%hZbi)K'^h, 

[0033] :*:^0J](cfcV^T, HuEEilffli^^SSSmA 

■y Y^m^'thxmmizmUy y -mmiz hy-yy 
1 o^ri6ii)i)i<^{±'?-o 1 so^Wjf^izm 
1 com^^ BMLXy y -IKttKcW LT b 7 -y 7 
mz-mmi)ain^t 6 xm^ndzbi)^x^^. :*= 
mt^ 2 <r)^mf,za\.)xmnh ‘^3 

y)m^mtimuoB^mi,zi 5 \)Xffdm 2 y)m^i y 
m 3 <r>mm^ 2 ( 7 )m^x 
y i>yh$ <tizbx\ 5 tt# 4 Uzm^mmeomit 
(oijmzmm^mtzb^j:< 7 y -mamco-mm 
40 na(riii}^^mi 6 zbf)<x^i. 

[0034] |tii^m2(7)^^!]la^C^l^,^ 

XmnhW. 3 <m.^i: 8 ViP./mmL. 4 0kA/m 

YXTb xt h . :^m^zi5\)x , Mem 1 
$r 5 0 3 K ( 2 3 0“C) ULh, 5 5 3 K ( 2 8 0“C) 121 
Tbthbbi^iZ, Mem2c09!i«?gS$:4 3 3K 
( 1 6 0“C) J2Lh, 5 1 3K (24 0X1) IXTbtlZ 
bA^Xth, 2|s^0^(Cl3V^T. frieK?Sfi8tt®$:XMn 

X$:Pt, Pd, 

Rh, Ir, Ru, Osc?9l,y-rixAyia^/i(i2Sl2l 
±, X'5:Au, Ag. Cr, Ni, Ne, Ar, X 
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1 5 

[0035] L t Hti 

[0036] ii''^r< 1 1 

mt. m<r>m'mimt, ^2co 

mizMLx h 7 yymu\^iz-mifmn^i-^x 
Sh, rniMMW'l.zhy-yyWilj^tM'iS.'thtmz. 
m2^mmmmnL'yr>. igi#@7)f«o.aiaat' 
i . frieR5Si^tt« t ffiem i <r>m^mmm 

mtm 2 ^hy-yy mnii] t a; 

^■n>mizmsti:j:mt , ffieafliisiOiaiiitBriE 

7 <j -mitmz^u Txmw^iPM-t?>fzibcomyu r 

miyv-mmi^zhyyym 2 d 

8 0 iSR«:^i6] t ^ 3 # s «o(K^ ^ enjn Looig 2 s s 
cofi®a?ajgTia3(!iaL., 15127 

h5E^ 1 

2cOli®lStt)ic7)ffi5t:^rin]S: HiflE hy y 7fM*'|B](ca:3c 
■thii\^i,znLxp}&0mm^-tfz:}jmzm&-tixm 
t . frie® 2 (m’m!m(n>m\t<n h 5 -y 7 ®^rf6i«o< 

7 v)vmcr>^% tmm\imzm4mmm^i:mu 
LTfriEifvN'^ ry.m^:mm.tixmt ^Mmth z t 

30 

[0037] mimscom!im&!s.xm2^scom^^: 
m2^scoi^\^i,zm\\LxmMmt^ztxwf^m^m 
i mcom 1 yym^m^mcom-it tm2 coiisiatt . 
hy-y yiMiTmzm:^i-^if\iii,zm^i'hz 
-ffc. zcomizhy-yymmzmm 

0^iSttJicoiK5bc7)(5ii 

^hy-yymjfj^i<zmctiumziiiLxns.&m^^ 

by'j -Httl i coMcofS] $ I x 

z b h , 40 

[ 0 0 3 8 ] --^^mmiza\,^x . fris^ii^BSttiT) 

h5I2^ 1 S' B5I2S 27)11^® 

tt^7)^05WiIi 0 < L, B5Em2#SO®# 

S4 0 OkA/mlUXb fiie^2#g7)®^ 

^epMt^umzrniiB 1 <7)llS®ttl7)^51:<7):^i5iS 
|fi](t, -?-7)18 0JgK«7)m3#i7):^|5](Cl5iem27) 
lll^Sitti7)iS5t7):^i5)S(5]{t-?. >r b ti<x-^ § . tfz 
«i. H5E»2#S7)iS#S8~8 0kA/m7)®ili:-r 
izbxh. miim 2 ^s<^mmmathm 2 msco 50 


WM200 1 - 1 684 1 6 
1 6 

nmzmim 1 7)EI^iK14®7>E85b(^:^l5lS Me 
m 2 s @ 7)*-i6] s 3 # e 7):^i5] t Meii 2 com 

[0039] , Me^ii^iawiT) 

7 KC^IISSSiUcilSia^Wliff i t. 
Ma^ 1 2 

7)®$lW)lJIJ;0i>yiN$< L, MBm27)®-!?S4 0 0 
kAymuixbUzrn-^. mti^2<m^^m\yth-)j 
|5](CMem 1 7)|l®lKttfl7)«5l:7)^r|5]Sl6](t, Ax> 1 
sQfS.m<x>m3<y)fimz. mmm2<Dm^m.mcom 
5b7):^r|5]S|5](t, MeM2#g7)68^S8~8 0kA/ 
mcoKHt-r.^csT-t, Me^2#S7)ig^senjDf 
hUi^b 1 8 oss«:^f6i[cMem 1 7)ii®iStt*7)iK 
5b7>:^i5]S[5](t, mtim2^^(y)m3iBmth-Hmz 
friem 2 7)ii^iitt«7)M7):fri^si5](ti. c: b 
i. . 

[0040] , H5ies 1 #§7)ia®as 

2 s S7)fi««ia t . H5fa«ii«s±cie#ifflisss 

WM^ -y K SffM-t -S /cii67)lM!:axgS^-r S .T b 

T'^ I. . leiiffli^sMaM^ ■/ K mm-h tzbb<y>mt 
mxm:^-t6zbx\ yv-mm(b>-mmii^cr)U 
|0ltt{i-0aixl>*\ ^comiz hy-y 9 lB*[5](Cffi#S 
EPjD-t S ^ 2 # S 7)ift®atc j; -5 T 7 'J -KttJicO-tt 
M*tt7)|0] # sa5;i I. X)X\ ^l^mzy 9 -^ttlco- 
ttMS'147):^fpI Srt5 i. IZb *^'T ^ . 

[004 1 ] :4s:^BJ{C;i3V’>T, MeH2#S7)»a?S 
SS4 3 3K (lOO-'C) JjLh. 5 13K (24 0”C) 
IXfbt. m#@7)|M!S?fl«S5 0 3K (23 0 
'O ULh, 5 5 3K (2 80'C) 

•S « 

[0042] 3|5:^BJKioUT, MB^MMSXMn 
^^tTtJiXMnX’^^-CffML, XSPt. Pd, 
Rh. I r, Ru, Os7)l-'-m*na^:>t«2aUl 
±, X’SAu, Ag, Cr, Ni, Ne, Ar, X 
e . KrX)^^-fili}>imtfzii2m&±bthZbf)K' 

[0043] , Meai[4st LTMER 

[0044] :^mM{Zti\,^Xii. 9G(0\>^-ftU}HZiSM<^ 

X ix 

t LX(om%mmmmm=?^inMthxn 

b , B5ie«iif*:±(Cie#lffltta!SKmA,,y HSffM-tl. 

/ci67)ISS^LTfiMiiav^'y 

[0045] 

[ mmmmm ] r ^ i mmmm j la i ~ii 3 (i:*: 
m(r>^ 1 -yhizm(>ti^xt' 

1 ~0 3 1 ^ $ #xi) «ji(i , fi 0 jx ii'ia 4 ~ia 6 (cfi 0 »-r 
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1 7 

0, 5 0tt. ^N-h'T>fX^ 

mm^j: t coTh h . 

[0046] dcO0l)tOjira^^-y F 1 5 00X54 ^ 

I 5 1 (i, [l4(Ct>V^Tl^-^ 1 5 5TS^-t»'T ^ X5 

mcowmt\^(r)±i&mi<z\^< o-t^ yymx'M. 

■t 1 5 6 F y - 'j y-/mTh 

h, C:O^JOX54^1 5 loaS(T^x5{Cj=f[6l-ri> 
MTii. F-;M^OABSffi (xr-^rux^-ffi : U 
-;Fg|50??Jiffi) 151a, 151a, 151bi;,?i 10 
aOXT-iZ/F-X l 5 1c, 151c 
V'l^, >IOpllOX54 n 5 l(i, AI 2 O 3 -T 

i C^O-b5 5 7 

4-LT, >10X54^^1 5 lOFF—'Jy^liJ 
Oigffi 1 5 1 d(c«i, fismnrsn 5 7*i|S{t<5ixTi,'> 

•S, 

[0047] ::OP!ltfcV'>T?iMSim^7 FOlK^nr 
g|i 1 5 7 (i , 0 5 fe J; 1>'I1 6 
m^rmmrh 0 , x54 n 5 1 o fi^- > j xT'fflK 
ffii 5 1 d±ic, iftiiA,.y K (x\^yj^ivymm.%MS!i 20 
S&^^^^f'lfflLTtGMR^-y F) h 1 fc, 

SfiSM^'yF (4x5'5r^X’^yF) 

[0 0 4 8] dOfi^OGWR^-y Fh 1 ^ ' 

•r , X 5 4 >' 1 5 1 0 F U - U yy§mmzWM $ ix/2 
T/FS -F { A 1 2 O 3 ) 1 6 

2±OfiStt-g'^*'G=Srl.Ta5'>--'FFl 1 6 3±t, 7 

;F57 (AI 2 O 3 ) ^t'oie^A‘G=5r-?.TgP^>7T 
m 6 4*''iS(tGilT^^&o 4-LT, TSP^Y-yTSl 
6 4±tfcO-CABSffll 5 1 bllKcti:, Xt:y^N';F7 30 
S^Km®t^i;^!;m^^GMRl*''Sji$^^TV^|,. GOES 
l±)iB5ieTgP^> yTil 1 64 
±(C(i±g|5^^ 7 7-JI 1 6 6*''ffM$fL, 4-0±(2±a? 
i^-;F FH 1 6 7 ^ '>1. G 0±ggi/-;F F 

J1 1 6 7(i, ^0±{c|5(tGiXi.4 -f X'^-y F 

iimmm^'^y F) h20TSI53ri):*ffl(C$nt 
^ ''i> <. 

[0049] mz, 4XX'XT-'fX'^yFh2{i, fflS 
±gPi^-;FFl 1 6 7 1 6 7 

0±t, ^-v-yXiil 7 4*<)g)jK$il, -fO±(C¥®6^ 40 
IX ■ol,z^'<i?~yit^titztmzt^ 11^17 
6 4lT V ^ ^ . MieiS^n 4 yn 7 6 ti , IS8i>Sr 

1 7 7 (cffliiiT I'l. . 

I I 7 70±(c)FM$llF;±gP3r)i 1 7 8(i, -eoK 

«5r^?lB!<;-r■&3t^ffi^^l51 7 8a$rABSffil 5 1 hiZX 
TSC3 r« 1 6 7 SrJ)(tT y 

X-WG5:^)S;LTjl^|tlL, SS® 1 7 8 b^T^larl 
167 kmM.mzmm^itxmif^tix\,^i. ttz. ± 
gpnr/il 7 80±(C{4, r;FS7^i:A'G^I.(SiSl 
1 7 9*'m}t^.FL-CV'-5.. 


1tllS200 1-1 684 16 
1 8 

[0050] Hua;Offi3iOGMR^-y F h 1 (i, vs- F 
T -f xXOr-f xX^irt'OIKmieiilS[f!|sA'^0(»yFOji 
fiEsi^ow^tc i 9 , X \kyj^)vymmmmm=i- 
GMR10fifii5:^4t:$4i:. GOStS^^kS-^^KSG 
k -cmiS^MfilsOiSliFlSSrS^^BXI. h<X>X'hh, 
[005 1 ] mz^ H5ao«)i04 yX’X-r -f X^^-y F 
h 2 -Cii , 3 4 ;H 7 6 (GieiimSE7!)''4 thtl. 3 4 ;F 
1 7 6*’G3T)ltieill;a[*'4xGill.. -eL-T, 4 
XXXx -f X'^'y F h 2(i, •yX'WGOgP^T- 

OTgC^rH 1 6 7 fc±®3TJl 1 7 8O3tffiSP;0'GO 
J: 9 , y^- Ft xX^t'offimfeii(«m^ 
•& t OT'J> I. , 

[0052] GG^T'»^lK$(,'\ y F 1 5 0O^(+:«jt 
LFc;5\ OT(C2F^BB0SgPT-S)§€^ 
(xh”yy\9FXM) ^^^^GMR 
01~03^*tPi^tl.. yN-FT'fXX^rfc'Oiam 
IBIM(4:Oflt!j*-(Sl{±0 1 , 02OZ*[6iT'^39, 
IBIM{4sA>/3oaFLES#O:^[flI{i01, m2cr,Y1jf^X 
J)-l> . 

[00 5 3] GOHSfe)g®0«ii(cl3V^T, X54X1 

5 1 ±OT^¥t 7 X 116 4±(cxh°yy<;FXSESm 
fiiS3a«S^GMRl;!)^)e^$ixTl'^, 01-H13H 

^%mm&xk:yf<)\.xmcr)mm.tm^m^<^m i 

niiismisr^-r t oT'j ) 9 , rm^Y 7 7"ii 6 4 ± 

{= , F 5 7 X ®Twlci£M^ I. 1 k 

2 k #EStt^«/i 3 kxv 4 ): ffiHl 5 

Gfi4>tJ;9lllTffi^P^»4Fo«lfr 
6)0''»)£$il, «m60F5-yXiliXrf&lS{i(C«/ift 

6 commmmiziMtm^cr>mmmmi^(:>^xm^-^-^ 

TXl 7 #ifyN'4 r XI 7 ±(;«S£ 9 - F 
)i8*^«i$i4-a^i.. ttz. :^mmmm(k>mmzi5\,^ 
Tfi, a^lKttS 1 0 ^4^ LXRm. 

141 1 fflioig 1 oa^Ktti lit, 3®j 

omzoagiKlill 2tt^Bi$iiF;, V 

>'-trT4 7 X 7 1 9 fy FM (Synthetic-ferri-pinned 
type) h$iX-CV''^. g{GGO)g®Olfji{CfeV>T 
(S , 7 9 -Klf 1 4 *''|^ffi14^mi 3 ®jOSg 1 7 9 -ES 
1411 3t, ft^l5®10lg2 7 9-1114114i;j!)‘/5 

[0054] MiBR^®141 1 (i, MfJfil^OP t Mn 
-g-^, J)-SG'(4ffiSIJ1i3tOXMn'&^fe, PtMnX’-^ 
^T'®fiK$fLtV'>l>G t AW4 WJlijtOP t M 
n-^^(S, 1J!**'<3R?SSS1411: 
i M n F e M n fc' 11 A14(C(gfL , 

LA‘i,XD7#yXiSjS*'a<; (3£iaM 

l^ttBSI^) t9c#t^bOt'J>^. B-fie 

P tMn^^{Ift;cT, XMn (FlFfLXtS, Pd, I 
r, Rh, Ru0t^-fil*'ia4F;{S2aJ3(±07E:«X 
PtMnX' (FcJt'LX '(i, 
50 Pd. I r, Rh, Ru, Au, AgOV^'^FlA'l 


1/30/07, EAST Version; 2.1,0.14 



(11) 
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2aiiLb<7)7c«T'*l. ) t J; 

Memcoiisiattii 1 tm2<r>m^mm 1 2 

(i. fi?ll;cifCo. N i Fe-^:#, CoN i Fe-^^, C 
oF W.KT^'m. 

1 1 1 2nrmzifXEtmm 

ttWaWl OJi. Ru.Rh. Ir.Cr,Re,Cu 

(Doh \ mhh\^\i2m\^)±(r>^±xm^^ixx\-^i,. 
[00 5 5] tzbX'mi-msi,z^ni-micr>m^m^ 

11 lSl/m 2 c 0 llSiSttJll 2C^p$ilTV'l.5^Ep 
ii, ^tL^'tLcommx:-^ y hX)1Jlii\^mLXiS0 . f) 

(KSM/i) (i, gaftM 

(Ms ) tMif ( t ) mie 

m 1 cOll5glS14)l 1 It m 2 OH^eSttii 1 2 t (i |5| t 

m. Li}-h^2nm^m^ 

11 2<x>mmtP2i)\ uommt 

PiX<oh±^<m&^ixx\>^6fzi6i,z. m2ff)mm. 
ttll 2co1ri}mi(^m&^&WMl llcjrt^^^-^ 
yhf}<iz^<-^tix\^^^. mmtibm2cr,mMmvtM 

1 2 comm 1 cosgistti 1 1 

# < i-'i. „ ^Ti3 , m 1 

1 1 mm 2 (om^mm 1 2 
■thxbiimbix}i<o. m^x. ig 1 coiiTgdttJi 
1 icomwtPi-f}m2com^m.\tmi 2commtPzj;: 

0 Ji <)^b£ $ iXT V i >< \ 

[0056] zcox 0 m 1 oagstti 1 
lc7)S:$(±l~7nmcJ9iEffl?!)WiL<. IS2«1I^(K 
ttll 2(T))I${il-7nmC7)IEIl*WiL<, ^^CO 
mmmi0.2nmPA±.X'h^XbtmtL<. lOn 
m ( 1 OA) ttz. «a 

+IS)il OOJi^dO. 5~1 nmC7)lGSl;iW^L»-\ 

rnBm 1 oiijEiitti 1 1 1 ^ 2 con^iSttJi 1 2 com 
$ m\mcoim%mx. h t m.^mjmmz'^4- «. '(e 

< =sr 0 , ^tmitm^^^Tthcoxn 

^j:<om'i>bbh izmn^itm-^m l < iST-r •& coti? 

1 bm2i,z^.ir^mi^m<ommi,Z)CiLxm.mm^t 
L, m\bm2i^z7T^-t^m^^m<x-yyYco±^^ 
comt^iEmi,zmLx\>'‘^hii^xu^^\>'^cox\ ^mcom. 

>- F(coi,^T(ill3 1;S fc 1 1 

hcOXT^twOtr'i'C ii^S^MlZ'ik 

izn^ti. 

[0057] UK 2(c^^-ri3C7'J-aitl4(i, 
2lT«$ixTi>D. «^E5tt#«:il3t}g-ri.(l!l 
7 9-11 3(iCoKX')Bl$;$fLTV^ 
•i.. tfz. 1^27 9-11 4<i, N i Fe-^^-^, Co 
Fe-g-^. *>^(-4iCoN i Fe^^^t't']fM$ilX 
t . =S:fc . ^|:mi4^«l 3 izmtmiZ C o (7)|g 1 7 

cu(cAOJFM$^i?tfr 

mm^tmms bco^mxco^m7im^<oi&mm± 


Wm2001-1 68416 

20 

f?. ttz. AR/R 
hxhh. 

[ 0 0 5 8 ] Cixts, ^rait^mi 3 
iti 2 1 7 9 -utti 4 1 xmsmm.crt'ezk.mmm 

Cot cxKo^mximvfff) 

y^b:ymm.crmki}^±^\^zb. am, 

1 2 1 7 9 -mtti4 ^nmcoMm^hmm-hmK 
w&mm-hmm-hi, 9 6 , tmmm-coy, t^ym 

i)^h , H2 cOllgiSttl 1 2 $: C o 

а, 7 9-ettl4(cl3UX«tt^«l3li£^SliO 

7 9-113 ^m^com^ X'C o ItC L 

V'. ttz, ^mmco^oizcom^mm^'iixm. 

(t^<t6, y')~m^m4^mmmmbtx, ^con 
m\i.mm3m^com<^t^fz^^^mbi. ® 
m 5ffllRc0*-3 {coixTt4$^ (cc O J; 

7 t LX 6 'I. tfz, MieftSl 

5 (iT a^ t'OSiaX'Sg^rmi?'fl:tt{^ffitlit^JSfff4 
20 *'6^I.Ct*W^LV\ 

[0 0 59] -XT, 02(^^-tif^N'4TXl7(i, Co 
Pt^^^iSV'iiiCoCrPt'&^^t'iOa^lt (y\- 
K) ■«S9-F18{iAu, Ta, WJ> 

i.i4ic 

(ifrK7 9 -iSttl4 izyu 

-IKttl 4 cowtcoi^ # -H 3 co^Bmz^i-J: d 

^mt^izmxx 7 9-Ktti4 ^mmmt-t6fzibcoi> 

cnxhh. 

[0060] <X(c, ll3S:SlcmiOEl£Kttll 17) 
30 bm2 coBgKtti 1 2 comitUi^ byu-m 

ttl 4 coeibxr^ t aai«siEJS#7):^0tcot ^xBiE1- 

б, ii3(c^'ti7(ciii7)ii^iKttii uommij 
\^bm2(x>m^m\±m 1 2comtcoiimi 1 8 os^^ 

(7x9K®t^) t$ixXi'I.^L aas 
'€g[J2reiiL;^c^®(cfcC'>X. H^KItll 1 . 1 27) 
mitcoi^ ^izntxy'j -istti 4 7)K-fb7)0 ^*>90 
S(ixH-ri.J:7tc0(t'3ixXV^|,, msizzcow^t: 
m t02(lfcV^X{iH(bcO0^l:7El' 
'xy hipummcotb^lji^ (xixr0) IZMLXWM& 
40 ^$r^L, 01 t02(Ci3>,'X(iffiffi(C^ff^0#7)'< 
7F/PfiK^7);‘).$rS^LXV>&, fi!^X01 t02X'«i. 
H^JSttl 1 K 1 2 7)K4L 1 7 9 -Kttl 4 
13cLXV^^V>j:7(C'<.7 F)P5:S^-r^^EnX'lSA'XLXt^ 
hi}\ ^mcomitcOKy h;P7)||^7)a3ctt®{i03(c 
B«^c)EX'i7^3iS®$^^Xv^S, 03A{iaai 
«cs ct 7 izuz^-^comm 

0 . 03 BJiattjmai J*'£{||*>6*ffl!l(cSii.5. J: 7 l>z 
Ltzi^^(om?mxh htK v ^■tticom'^iza \, ^x 6 0 
jgiKtti 11,12 com-itui^ 1 7 9 -^141 4 comit 

50 :^0(i(aa'9O^x«®t^^i, ^fi^rtt®^^LX 
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2 1 

[ 0 0 6 n 11 3 0 iz . friBmsi >j - 

1, . mfiB 7 >j -mait 4 cDm-ityri^mn^ 2 

ti. frfB^2coil€iK141l 2<mmpi<r)1jHtV 

^cr>:f)\^ Ul3AO*(6]|;<^^^Ell) 

ll3At^-r^^c®t'<i 
^tt)«iri j 7 'J- 

4 cOK-ftMf co:^|t]*i'*±li S: |ii]V VI I. ^ 
ai«Bii J mm L T V V V 7 'J -attl 4 

comitHfCDim^a h 5 •■/ 

Tx:^lDHC[6](t^)iil>J:3{c^'5-Cv^|., {fztit. M 

1 1 1 tm2comrnmi±n 1 2c73n^6^ii 

mzm'^KKmw ^ig2coiagiKeii 

2 fc 7 'j -isttJi 4 latiK in t 

fzib. IE5ltl-5 /7fi:^r[6]i;Wi:{iRa<3*Vi*\ d 
zx'i,i-mkLxi,m¥'i7tixm^Lfz. ) 

z tai , j •& t j $ - 1 + 

i.<^aiBSK-^HjA''7 ')-m!&m4ff)m.mzim lx 

7 'J-®1t;i4vo^-fk:fr[fi]^ (SM^-tirJ; 3 

mth tzi^x'h *9 . >1 0 mm lx 7 

U 4 L fz^^miz^ V i-c . 7 'J -68 

ttil4c7)®-fl:MfCo:triB]*'ilSffitt)ii 1 , i 2 c 0 m.it 

s i 0 ^ $ ixT V i I, . 

[ 0 0 6 2 ] 03 At^-r«iWS3tc^#«<7)Klt;«®T' 
hit. m<om'it<^iimmmThi>i\ 0iti03 
AcoM?ijH$:fil:^ri6]*»<3 ( X i:^r[flnc ) ^tzWchh 
<0X7 V—mi^!M4comit1]\^coK7 \')V(0^^tW>2 
1 2comity7lolcO'<7 h;l';')'|5) t(n]^ ICIB 
Ill^tc{i0 3 A(zi[.m^ti>J: d izm 
MC, 02tii03Acomi^)i 
^Ytt^lzM.fzSlX-$)^ox\ 7<j-miil§4comitlT 
liJcoK^ L/Lcoii]$tm2com^mi±IS 1 2comityf(^ 

(0'<.7 h;l-cO|in#7)U 8 0JKS^:^(6UClB«!$ixTViS 
tL ^IStc(i:03 Aizimtl J: 7 

TVi|>. 

[0063103 tea 

hh^^t:mitLfzmfS.xh?>i)L m<omitconm 

03At^-flfjt7)JS^t«filC$il.|.. apip, frlB7 

u -BStti 4 (omifn\^mvim 2 om^mm 120 

fliBIg 2 coE^H 

ttiil 2co68-ft;*-[6]Mp3{ii'5-/7ili:^iii]i;Sit:^i6] 
om. H i,zn Lxm^<-i T7.m^coif\6\ ( 0 3 o*i6i 

[00641 lirlB7 'J-68ttl4c?)?a-ftMf ( ^ ^ifiM 

tzxotmzmhrnummizm-^mmn&eco^ 
®i, 2)K^0^3OScOieH:<)'mL<, 
15^co^mA^J:’0mL<. 3JKS<9S1 OJScO®ffl 


#P^2 00 1-1 684 1 6 
2 2 

mhmL^\ 

0f)^3 

LX(Oiii:hmTth(OXmL<^j:< . /h^-fr 
htryyy h 'm^^mm(>tnz<<Kchi}-(>xh 
i>. 

[00651 zhii>comx-mmcotMmA^0^:ik^t 
i,<o(i. i^tanmwjco^^iziBL. mmeomm^L 
mm^mm^ -tfz^-^iz , 7 >j -mm 4 comityr 
!^mitm2com^mmi 2(omit:iTf^tt:35t6y: 
iii'\witiJ:7izm^t^ztmijntLi\ ztL 
ti. mm^mmLx>>^>0:^^imtzioi^x 7 o-stt 
)14 <^68-^l::^l^^*''H!rlBm 2 <om^mm 1 2 com-itii^ 
tm.-icLx\<-^i,imp(^, ^mm^cofpmizi'oy'j- 
mm4(omifnmm.tm^i)K 

\^comwcmi,zmm<om^msit<o^iyyx<^im 

i-i>zkizyii>. 

[00661 Limm Ltzm<m 1 mmmm<ommm 

^&^*^GMRH2i3ViT(i, 

j 7 'J -68tt)14 

<omitU}fl\ k S)gKe« IK 12 <7)Kft*-|6],^iI3e^ 
^6zkm^6<ox\ M±m:hco7yyyh')^'J''^j: 
<-t?>Zkm^l. ttz. ^^68ttlK:LTffiffl-r 
■l)C0{i±aiV0PtMn'^^, XM n -&:#$) ^V4iPtM 

nx'-^^xh^<ox'^icom^mmi icmlt5® 

1 com^mm 1 1 <o 

M*(6l5:5S< f yih^-r-?. - k ifx^ 6 . 

[00671 kz^x\ ^immmm<ommcom<mM 
^mmeom^^ 1 ossKffii 1 1 1 ^ 2 cosgfistt 
j§ 1 2kmmmwim 1 0 sr^n- 

y 7 7 X y h'y mcommi,zh-oxi,±. 

11 K 1 2c0^fi£68^t-;<yhtML-CR®S8tt)l 

mi 7)0 

^Kttli uomit^^<\k'ytmhZkm^h. 
[00681 MIC, m 1 7)0^KttJi 1 1 km2<om& 
atti 1 2 1 1 0 Lxnmhz k 

(RKKYffli;#ffl) t±y. ism 
^-7 y h V%m 27)0^iStt)i 1 2(om\tH<i^t^ 
h-yiha6$ii|.. ttz. mi7)0^ISttlil Komitco 
[*ii^ t m 2 7)0^iseii 2 7)iS'(i:7)[fl]i‘ 1 8 0 «s 
^j:lR^'ffm.Xh^C0X\ M®7)ISm^-yyP*''^'h 
mzm-timmz'^^^xM.hk. s0^isit® 1 1 . 

1 2<oim^-yyhcoi^mm^<0'^'yxtThmL-^ 
V), ^oTt-gP^l-coiS-^^'W^iSttll 1 . 1 2*‘<3 
< 0 ^m^ ()5[®^iS-5?) Hd k Lxn^coy y-iStt® 
4 ^^(oyy-tT'f -y 7 7 X y t*y 

jtT'«dl«3ft7)#l7)0^ISttlJ: y tRIS-^ (?J[^iS 
Hd)!)vh$<=5:y. ^tbmae^^HjttfoiDO^vMc 
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23 

J: 1)7-/ h V 

mm IK 1 2 i; 7 U- 

lettl 4 cr>m-itco\^^ $r 9 0 b i}<X'^ 
i>(DX\ v-y-feT^ ■y77i'Jh'yFffljttCfel,^Tt7 
j/77 F 9 Z b *''T-§ I . 

[ 0 0 6 9 ] Hp-<3. 

(cfcv^r 7 'j 1 

K 1 2 9 ^ b 

h(T)X\ !^\-Mm¥m^ZX 0 7 'J-iIttl4^0 10 

« 7i^7^ F 9 

^mzb i. . 

[ 0 0 7 0 ] ^ /v! . K3®iKi4« 1 
j^t^Mibx i(x>m-itbm2cr>m^ 

Ktt)i 1 2comit^$^^LXK¥nm^m-ozbtfi^ 
Sgt'S) <0 , 1 

b . 7'd 

•y^ F e M nl?tOfS5l5^^W1SfJ: 1 

T\ h 5E» 1 coHsatti 1 1 m/m 2 cosgisttJi i 20 
2 c^m.itimimmzi>^^ix&^':>z b t^x-^ i> . , -e- 
co±x-:^f^immmmcr>mm‘'iiTi^y;^ f 'j<7)r=ist 
mmtizbt^x'^h. 

[00 7 1] ^mi<x>m(X)mm-jjmj'Ai,z,mi-^m3 
iz^tm 1 

m^x>m^iimcot^uDm(-z-o^^xmmth. ^^mz 
ti^^x. iii'-ii3(c^-rfii3toiKmffia:s)iss^(i^ 
7^SrS?3t7^**(c{i. ««±(:PtMn^(7)R3gig14 
1 1 , m 1 7)|lgiSttl 1 1 b 
+rai 1 0 i; S 2 coHgSttil 1 2 b 30 

J13i:7'J-attl4 (^1C07'J-11 3t»2^07 
•j-«i4*>/3^i.) bimM5m<xmm'h. a± 

±S^lcO*TOffl$:07MC^ 

7, 07Atcfcv^T(ilKB^offiB&lt.co/is^(:. 

Ji 1 tm 1 (^Sy^iattJi 1 1 t^2coiiy^^tt« 1 2 b 
7'J-ffi®i4cOA&iKL, ZiXh(X>m^i.WbLXm 

m-ri, 

[00 7 2] =5rfcc>iT\ itH2 

OHSiSttl 1 2 F 7 -y 

Lxw.-^'tiUf^i.zmM^mn-timm^i^mmmb l 40 

tfz, 7'J-iSttl4^«7l.*S^(c{i, 
hyy9Wj\^(Zii^omi<X>:)i^D\ ($>l)\-4j:^l<7) 
:^f6]Dit 1 80 JKS;WcODia*-(6]) l,zmi<om.^Hit: 
iWMLXy 'J -ffittii 4 CO— SttS*'tt$r F 7 -y 7 iti:^(6] 
{Cffl;tTlo<C:i:^W^Ur\ 

[00 73] zixi^^m^m^uzmmmfz^j:^ 
p t M nmcoR^mm 1 ^mm^b^htz>f}(7i 
Sl<OS!i®a (503K~5 5 3K : 2 3 0'C~2 8 0 
°az6 07~4 8 0^SS»7l.»y!!lii) $r F 7 7 7 
w,nmzm:S(.tiij\^Di,i,znixpmcDn^erzim 50 
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m-^zm2CDli\^Dzt,Z^ 4 0 0kA/mJiLLc03|V^ 
m 2 COE8-# H 2 Sr EPJD L^*'' <30 7 B iZ^tX 0 (Ctf 
7. ^13, zzi,z)5\^xm\ithm2a)m^H2co^^ 
^8 k A/m~8 0 k A/maScO§|t'>iS^t'S)S^ 
<&lcOB8-fbcO^^®*m0. '5 71^^2 CO 

*-[6]D2(:«LT 1 8 0«SM7-(ai<om3cO*-Ifi]D3(cm 
#H3 SrEnJirt-i.'i:'®*''J)i.*'\ 2icoiiv'.is^coii-&co 
iK^:fr|SUcov , 

[0074] fra2C04 0 0 k A/ml3LllC03SV^iS^SrE^ 
JD Lt fi= 7 ^ 1 coaftjaat J: 7TS3liittil 1 Sr^gfilct 

1 s5SKtt«^4cosij'ft*'':5r $ ix73s V ^ . 

micoE^lKttll UZi^m^^i>Zbti<T^ icox^ 
icoB^llttH icoa-(i:co::^i«)Srei3W^co:^[6iD2 
izrni z b t^x'^ ibbhiz. 

b. i t»2coa^i^ttii 2t<o 

(RKKYfflSf^ffl) izx 

>)»2co®«iattiii 2cr>mtimicom^m.mi i 
cb>mit(Olf\^b 1 8 

1. ttz. z<x>y^i<x>mBmmz. 7'j-iKtti4co 
-ttS^'ttcoi^(l:§^Wco:^iS]{i F 7 7 7ili:^iS]tii35 

ttn\^D,iznLxm^<r)n&emm^^fzm^ 

co®2co:^(niD2(cW^:firin](c[6i(t<3it^*\ 

li. 7tc9-mmnmm^mm(x>mm^uzm 

b^j:l. 

[007 5] »:{C, 07C^^^7J:7^cF7 77fi*l^^ 
(,zTn^j:U^Di (*|,v4il8 0iSS))<fffllS-|6KDiA 
*-ffi]Hc;3fe<O||2c0K^H2j:'3tllv^®-^Hi (H2 > 
Hi ) SrEPjDL:$r*'<34 3 3 K~5 1 3 K ( 1 6 0‘C~ 

2 4 07) (CjD»tl>K^4>7--/F®a^S67^ b X' 
7 u -®tt« 4 co-«iM:^tt<o?ill:^aittco:^i6] ^ f 7 
7 7ili*'[6UcTO<5r:^I^Di (*l)V4i:l 80)KRDtfflJ 
Sr[^KDiA:^|S]) izm thZbf}<X'^^. ^i5, 07 C 

iZ'mizmtX'nUi^ 

<, #BSU/c±T'fM<0#3i^7 F(0»)tlSS-^J6L 
-CS>HLS:;t^rv\ 

[0076] mz, m.i\L<r)i5mmict.z5n-tx 7 tcifi 
;i*«ii^coMffll(c0 2 hZm-fX 7 TT.)! 7 b 

S?I';-F)l8Sr»B^f^, 05(l^-r<J:7(c4>r7'7-f 
^ 7-^7 F 7 F ) h 2 Sr«^-ri. 

T’a-bT.SrHSfe-ri), ^co^ 777-f'f 7^^7 Fh 2co 
SSJttCti, aii*±(C±g|5^> 7Tfl 1 6 6 t±g|5i/- 
;FF)il 6 7S-)g^U, C:cO±a!7-;FF116 7Sr^ 
777 f- 7 'v. 7 FfflcOTIS^rl 1 6 7 1 LTiEffl 
L, '?-c0±(C^-v 7 7)11 74 S-)g«L. -ecO±tTO 
6^tiSte<Ki;=&r.|) J; 7 l,z^'<9-yit^ixtzt^^a'( )l - 1 
7 6 5-7;r Fyy7"77^ffi(cJ:'yT)e(S;-r^. »:(co: 
c 0K#34 ;F 1 7 6 $rS7 J: 7 17 7i:m 

m-6. z<7)immm 1 7 7 ^ifMf i.fg(wiS0§)iSr 
affiL.T*'<3@-fl:§-ti-|.!^waO(c2 0 0'C~2 8 0’C; 4 
7 3 K~5 5 3 KcO®0cO^JK(C)Jll#!i-ri.?S)!!lSS-ff 
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711 7 8 $:UDI -y rWG 5r« L 

ffilSl 1 7 9 Z 1 7'4 t ^ 

[ 0 0 7 7 ] ^ ^ x'^(omm9it(r)fciibcommi>ziii^ 
T473K (200'C) JiLhClJDiCtl) i . BI7E(C^ 
tX 3 ti«l«s(7)J:TlcTgBi^-;l'Hl 1 6 3 b±Siy 
-;U K1 1 6 7 V 1 7 U -Kttl 4 (7)SyT 

g|5v-;WFl 1 6 3RX/±^y-)l¥m 1 6 70-liS 

0, X-oXmz, ll7F(c^tJ: 

7tSftt'7-y7ili:fe'(6)(cW^r*'[n]Di (i5I.V'>{il 

8 0«RMil5r|t]<DiA:^|6l) i,z%(X>m2cr)m^WtX 

9 3 3 k~5 1 

3K ( 1 6 0°C-24 0”C) iZim^imM)<X^T--)V 
3iO:a^SS7C 1: t'7 y -®ttl4 at>'TSP'>-;F HI 1 

6 smmy-tvmi e 7cr>-^mmifitcr>mmu 

Wtfo:^(ni^H7 y7iii:^inUc^ff^:^[p)Di 
18 0J^MLIJ2•I^^< Difl:fri6] ) Wiffi i, i t 

I., zzxm-rm3<xm.m3ii. 

T\ 8kA/ml:l±. 4 0kA/niJaTSJSi7)3g$(CEP 
DD7^1{f+3)-T'S)-g>. 

[ 0 0 7 8 ] »:(::. 3fec0Sl#:c7)mBJ(ciS(t/ii(>'W 7 
717, 7tJtLT5t£^|g2cO^:!fH2l:EnJpLTII2 
cOH®)a'ttlcOSS'ft,7):^ritn?: H 7 -y 7i|B:^(pU:ii3e7l) 

LT^>'<4 77l7«^®^tT3, G>ITif>'N'4 77l 
7<?)«iK$rff3 (Cti, tmt/i 

l . m?gt-4 O O k 30 

A/mliLLcOiS#^ 7 y -®ttl4 c9-|W*-tt$r#4 
L7t:fr|Si(c®)lDf ^ c i: tit 3 . t co5iifl(c i 9 , 
■iTxm7x>mm^nozt^^x^. mjurxm7<x> 
*li:^(6](c{5B'?S 3 i 3 tc 7 y -iSttl 4 
i:mi^zbti^x^h. z^LXfrdm-'UTxcomm.^ 
mnm§,x$)i(7)xy y -sgei^m^iattios:^® 
EP-^, IK^x1vk=Jf-{S*§v^*'mi' 
v^(^t t ixGol(clKmW=5r^iP^4 
V''. 

[0079] a±cDX 3 40 

i"(cWL, «B£y-H18(cWLt1«tfl«?j|^cl7ti: 
t-^ttimsia^H L, 7 y -isi4i4 cois-ibo 
^%^m7 (*Ma6T*■[^p^ 
iz^-ft^-^hcox. fe«Wk:ll«ffittll 1, 

1 2comit7}\^b 7 y-e'ttl4<7)^lt;*’[6]5ril3c$-ti- 
1. 1 i: tc=5r ^ « a±c94^c®c96gm}afiL ^^«^ L 

lagKtt 

111.1 2com.-iti7mzMixm3c.bx^^fzyv-m 
L. ^(TiE^mzmtyb&m^'itti^^ticox. z<d^ 50 
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t laxibLxbGiizb 
f t b *'t'# 

■2) o 

[0080] r ^ 2 comm^com^(r)^^l,Z':>\^X j 
<J:(C . mtirn 1 1 , >t . IS 2 coi^a 

Sr4 0 0 k A/mUJLh7)5i<-''KWtlT31*-^(?3«-l7)li 
WMfSt. SS2t)f^aSr8kA/m~8 0kA/mS 

5tt)4 0 0kA/mJiU;«03S 
10 V4^^$rEPSDL:5r*'<^»!iJ!ia-ri.^-^t. §|Viia^g-En 
)pDL^*^f3»a-ri.^^(c. m 1 coiigiaiti 1 ic2> 
mbm2m^mmi 2<xmm^zaaTcom 

[0081 ] 1 coHglKttl 1 1 b 

m 2 7)I1SSS141 1 .2 1 1 0 L 1 3)- 

'^[^ixtzyy^T 'S 7 7 7x y t’yvmmzhr>xt,i, 
mfie^it)iisisttii 2c9«jf tpit. m2cr>m^ 
jKtti 1 4 mm t P 2 $r jiiEikt-i. ^ i mt l 
<- (micommatiwmmtpi) y (m2<DSi^ 
20 BlttlcOMfftpa) (i. 0. 3 3--0. 9 5.J>2>»<' 
i±l. 0 5-4«®Hl*)t'*>2>>rt*WS LV\ zm 

mf^x$>ru£xm-^m^^±^<x^&A\ ±12150 
mzii\,^x i>m 1 coH^EStti 1 1 bm2m^m^m 
i2bcr>mmmm<^j:hb. 
hmmzh6fz»b. mi<x>mm!mi i 

bw.2 coa^istti 1 2 mm^miEit-t^ z b mt 
UlA 

[0082] 2kl60t'{4. 0l|4.(f . IS 1 7)0^^141 1 
2commt piRixm2com^m\tni2mmt pz^- 
10-7 0 A7)lc0rtt\ fl-7^ 1 7)®g®ttl 1 27) 
Mi:t Pi*'^IS27)0^attll 47)K)f t P25r?|V^ 
2 AlXht'S) hZbt!^mU\ 

[0083] ±is®irtt'3iiE(c)M)iit. mm.m 
I5t±<f. Wlx(4. PtMn^A*^<3=5rl>K^mttll 
SrfOT-f 2. C: b X'X"t£ < i: 1 4 0 k A/mW±7)|g-&W 
{H,,) Zb fi^mxh i . 

Z Z b (4 . IkkA R/R( 

It^) m^cr>AR/Rb^j:^b^mmm.^m^^ 
<x>z bxM. ( h« ) ( 4 . r 

^atti 1 tm 1 7)0^®tti 1 1 b 

1 7)0gitti 1 

1 ):»27)0giitti 1 2bcomx^^timm^m 
^ (RKKYfflaf^ffl) ^±7)-r^t7)eK-SSr^i»3;^.;^ 
•^e<J^rt)7)fl)l>. . 

[0084] 4l*2|s^0t'{4. IlflE (IS 1 7)0Sffittl 

1 17)K)Itpi ) / (IS2 7)0^Jittll 27)^JIt 

P2) (4. 0. 5 3-0. 9 5. *2)1.441. 05- . 
1. 87)ii0l*It'*SC:t*^4 9if^LV\ 4;t±IE® 
0i*it*-5t. iTimiitpitis 

2 7)0®Kttl 1 2 7))S/i t P 2 {4S(C 1 0 - 5 0 AT) 
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iSHl^lT'S) 0 , 1 WlSglStt)! 1 1 comm t p 

i,i 2 Aa±X'hizti]mtL\,\ ±ieiEiai^t\ mi 
^os^giKttiii 1 tm 2 com^m.mi 2 commit, r 
x/m 1 1 1 comm t pi tm 2 <nm'&w& 

1 1 2(7)M)f t P2$r)SiEt;|IIS?i-t^xa\ ^l;cti'P t M 
UZi3\,-^X'y^j:<bh40kA/m 

mzt i. ttz± 

^ (Hex) AR/R (®aS' 10 

•fW) t^tmws.^zm<-fhzh-ffi-mmxht. 
[0085] m 1 cO 

Hgs^tt/ii icom'(ttm2com^mmi2comitt: 
^^LXKTimmizm'yztmmx'h*). mz^^ 

1 i LX 7-0 •/ Jf y7S**'S< , I 
i}-tm 1 coi^tistti 1 1 1 comxzk^^^xim^m 

■t^ztx. rnMmicom^m.itmi iRum2com^ 
Kttii 1 2 comitikBimmizh^^ t t^x' 

^ s « 

[0086] tz^xx micom^mitmi i tm2co 
njgiStti 1 2 i *i|5i mv.x'miSi^rL. mEm 
1 i\tm2 com^mitm 1 2 1 commit 

I5l tW.Xh6 1 . *'8-8 0 k A/ 

mcoii-^Cfev '>7 ii . R/Rti 

Zti 

i±. muom^mitm 1 cofigms^Mn m s ■ tp 
it. SI2C0|1^1S1411 2c7)Jime^M)fMs ■ tp2t 
miBi^ 1 c7)Ei5gK'i4ii uomit 

tm 2 <7)ii5gKtt)i 1 2 comitxj^R^'ffimizx^ -r . * 30 
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-^yhA) ^c^K^^zbizx*). y'j-mitmAco 
mittcowcm&^Mmzmmx'^^j:\'^*^c>xhi>. 

[ 0 0 8 7 ] i 3 L*Pa 1 li^»^-rl. 7 v:i*i 3 (i. m 1 {- 
mico'm.mi&.mi i^oamwiiiicMs • tpit. m 

2 collgil®il 20JSmWM/lMs • tp2^S=S:^ 
mizthzb. ■t^jihi^micom'&m&.mi itm 2 cr> 
m^'mmi 2 bmLMmxmfS.$tiii^-^i>zi,t. 15 
leig 1 comm.m 1 1 1 11 2 cOHUgliSttl 1 2 
mmx'mfSL-rh'mm^, 

[0088] 2ts^B^T'{i Hira: t*; J: oXZ. mi com^ 
iSttiil It. ^ 2 c^si 5 gffitt®l 2 coM)Iifc^JSIE<L 
LTv^i.*'. ^comm}tco 4 >x\ fiEigitfoiisKttJi 
1 i(ommtpibm 2 com^mitmi 2 commtp 2 i)C 

0. 95-1. 0 

5 LT v^l, , 

[ 0089 ] mz. i^mncox 0 {c. 1 tP 

tMn-&^5:t'. fs.mmxzm.mr~-)u (sijipi) ^ 

ifstzbizt^o. mi coiasKtt® 1 1 1 cof^mx'^m 

^IcOEI^Jlttll lbm 2 com 
SlKttll 2cO?im6<I)l)iMs • 

UT 6 . mmE 4 >commmco:}i]^. 

)iIE(::$iJt® U=5r V ^ t » 1 c7)|l^®e)f i i (OWmiAm 
2 ioagffittli 2 /c 

[0090] 
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[009 1 ]^lTii. m 1 cOiDgfiSttl 1 l<7)fi8^&^ 4055Sfi8mM^WMs • t P2 J: 9 


M)?Ms • tp!*\ m2com^m.ami 2<ommim 

JfMs ■ tp2i967:#''’‘^-^(c. mim^xomMco 

±^$Rx/^<oyrifli^^t&zbi,zj:r,x. mi<x>m^ 
m.mi iRifm2com^mitmi 2comit*cmmm 
4^(,z b'conmz\^ < m.^m^mzbm\^^f^< *> 

$r^L.TV''l.. 

[0092]^1<^(D com^X'ii. 

(0')J\o]i:M^tbM (‘— )fe^[6]) [C, 8k A/m— 80k A 

/m4i.Tt'?., ZCO^. 1 1 1 cOffi 

r^«WMs ■ t PI CO*-*''. II2C0I1^K1411 2<0 5«50 


m 1 co®^®tt)i 1 1 (OKib*'. mmm-nHzts:^^-^ 
Tns^**r6](c(6i# . m2com^m^mi 2<ommi. 

m 1 cOUgme)! 1 1 t cO^c^jsS-^®.?^ ( R K K YfflS 

l^ffl) tioT. (-*[6]) Xztcbob^ 

■s. 

[0093]^1CO(2) cOJi^Tli. (-* 

[61) (C8k A/m-8 0kA/mcO®Ji$:6pjD-f|.t. 
Mimmicom^mmi icoiK-ft*''. mmmi^ 
t^<3oT**[6Uc[6]|i. S2c0llSiKtt)ll 2c0^11: 
fi. UlcoilSfiSttill lcom.mznLXR.^fi (^* 
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[ 6 ]) 




[ 0 0 9 4 ] ^ 1 CO ( 3 ) (-»^r 

[6]) iZ40 0kAy'ma±cr,^rn^¥li>t. t-f^Si 
mm 1 coilSKttii 1 1 coaitKi. EnsDiKJ®:^i6uc^ 
<3oT**-f6uc[6K, tz6x\ 1 

(RKKYffiSf^ffl) (i, 80kA/m-400kA/ 
mm^T$>^cr,X\ 4 0 0k A/mk:l±coKiiAiEP)jD$ 

Hit. ai2coi]^fKttii 2i,^a)£mmmm. t 

(-‘:^(n]) (C[6l<, |5l«(C, ^ICO 
( 4 ) X\itLlj\^ ) t4 0 0 k A/mJiLhcOlK 

m^matht, im/m2cr>m&* 


<• 

[0095] L*'L. ^1 CO ( 3 ) , ( 4 ) co^^T'li 
EPJnLTV^)t®#^KOi^fc, ^lcOia^65ttll 1 
t m 2 coEigjstt)! 1 2 1 

(RKKYffiSf^ffl) tcj;0, ^ 2 cOHg^ItJl 1 2 cO 

mitummiL. m i (r>m^mm 1 1 cofsibco^isj 
tm2oM'^W&M 1 2cofiSlt;co:^rio]{i; 1 8 
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[0097] ^2-C1i. mi cOllg?Stt)l 1 1 COKSIW 
aswMs ■ t pi:b\ m2coii^ttm 2com^e^M 
JjMs • fMia^JcoEpM 

i^<r>±^^&x/^x>^\i^^^llzti,zX'yX, mico 
ii^iSttii iRiA'm2coii^iKtt)ii 2ff)mit*m^ 
EnlID4Jt:;i:'cO*-|pUC|D]<:()\ (C f co:^riBUC [p] 

<( :()*5:^L'C <, 

[0098]^2co(D com^XU. ^co:E:^|6UC8 

k A/m~S 0 k A/mcOKJ§2r4;t ■§. t . 30 

M s • t p 2 C0;>c Y>m 2 coH^eif )1 1 2 cOiSlb^'S 

gsw(c:^o, MEm2coii5Effiit;ii 2coe5ii:*\ m<i 

. mitos^ja 

14^ 1 1 im2coei^m't4® 1 2cora1c03clSIS^ ( RK 
K YffiSfl^lf] )izx-r>x. mtim 1 collJgiStta 1 2 CO 
mmmm2ff)m^mmi2com-iti>zMLXK^'ff 
(-*:fe-f6l) mi, l^mc, ^2C0 ( 2 ) COiS-g-T' 

(i, 0:^fefr(6][C8 k A/m~8 0 k A/mCOlSlgS:-^ 

16 1. Mimm 2 coiijgKtt/i 1 2 comwmcr>:^ 

*■101 ( -**1^ ) {^|ol^ . m 1 C0@^ffi141i 1 1 coiiiwi 40 

^C0**|6] (^*[6]) (:(6]<„ 

[ 0 0 9 9 ] ^2C0 ( 3 ) cOi§^T'(i, ^<0**|fi]H4 

0 0k A/mljLhC0®li^*t ^ t , m 1 cOU^SEtt® 

1 12a:lA'm2colil5giSttll 2cOPB‘]co3e^Sg^ (RKK 

Yffisfljffl) a±comm<ma^ii6zbi,zi.^. mb 

m 1 coia^^tt® 1 1 mm 2 coiasisttii 1 2 cossit 

^C0**[6] (—*1^1) tCtoK. a2cO (4 ) <0 
im-^XU ^C0**|61C4 0 0k A/mlltcOlKli^En 
micoH^gSEttll 1 ai/m2coHgBJtt 
11 2coK-(b*'^(C^cOt*IftI (-^*[ 61 ) 5r|fi]<. L*^8$50 


5S L, ^2co ( 3 ) , (A) cr>^^xAimaixmm.w 
m'o^6b. micosgKttii itm2coEi^istt 
1 1 2tcomi,zm.-t6^im^m.^ ( rk k Yffisi^ 
fflHcio, m2coii^iKtt«i 2<r)m\t-}imm, 
L, mi com^^ffii 1 1 coKibco*iin fc m 2 coiis^ 
141 1 2cr>mitmmi i s o^m^j:6Rw-'mmm 
6. 

C 0 1 0 0 ] vI ; t\ 0ili.{fm 1 CO0S1S141 1 1 coK 
{b2r^co**i6] (^*(0]) iilE 

^^MS'fcOlKlt^lSiai/^co^^^ti:. micoll^a 
141 1 1 (Dm.mmmi}<m 2 comgiKtti 1 2 co^b<) 

(2) 

( 3 ) coii^ (^1 cOilTO*f^cOlS4b*[6]<Offl(CfcV^ 
T^^'h;kco*^^:4f|in#3^en#^.) , m2coll^lS14 
1 1 2<rm%mw^i?m 1 coias®i4i 1 1 cokmwm 

m2lzm6 (1) 

( 3 ) co^-^ (^2cOia^lM)5fef^cOia'fb*l^<Oft1(CfcV^ 
X<^ f';kc0/h$^*[6l#*:®l:#HB) Xh6. 
[0101]^lco(2) (3) cr>^-^XAi.mz. im 
• tpiCO*^V'imicO@Si$1411 icon 
1b«i, f«i!lII+(;fc(t.S.**|filcoEnMi©co^#$:Stt 
T, Zcob^. BMmi,zX'}Xm.t6 

s^ni4i 1 1 tcr>^mxco^mm^m!^ (3c«im*14 
m^)izx^x. MEmi^ii5gni4ii iconib^''* 
*l6](cll^$ixl). ai ( 3 ) COif^tti, 400kA 
/mliLhconJi^ffiOI^<i:- ^2^11^^141 1 2 

(i. micoii^nttii ii:co[yi(cf6^i-^3c}©SiS^n 

# (RKKYffl5fl5ffl) CJ;pT, 11113^2 <011^^14 
11 2conib«iR36L, **l6l (^*[6]) (C[oi<. 
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3 1 

[0102] |5]«C*2 ( 1 ) ( 3 ) islJ 

ttJi 1 1 

CioT, . ^2(3) CD^-^X' 

(±, 400kA/mlXh<7)lSJ*$:KO^<fc,.^20|S] 
gfiSttJii 2{i, mi(omMm.mi i tmiz^^-t 
(RKKYffiS^lHffl) iZXnX, flie^ 

xtazMLx^icom^mmiixim. 

1 <otm2<7ym^mm 1 2<^mm‘^mm^± lo 

# < LfzWi^izm^X 8 k A/m— 8 0 k A/mCOigSI 
m2co (1) :^U2) 

izm-r^<^x\ m i 1 1 comityri^im 

D D5: 4>± L fzf^iz fc l, .t (b) t jS (bJ tOJK-ft; t 

tch. 

[0103] j; ^ ^zm 1 co@^Ktt« 1 1 

tw.2 coEjgiStt® 1 2 epjdk# 

cT)±^Hz x’o.^itm2 (c^-r j: 0 izmmm^-^h 

Cl^t'5fccOlll-[a3(CS^-r^)§$:a(fflL 20 
xm 1 1 1 cOfiS^WKif J; 0 tm2c0@« 

Ml 1 2comM^mm^:±^ < u-zm-^i,zi5\,^x , 4 
0 0k A/rna±cr,m2c7^m^ii2^ematii^-^iim 
2cr> (3) 4) Wh. 

LJt:^Stl3V^'CII2CO:^r|6jD2dn]< 4 0 0 k A/m 

2 SOM H 2 $: EPJP L*ii-^(C , m 1 <X>mjm 

ttl 1 1 com-itcr>\a] ^t ^2 soll^Ml 1 2 com.-it<X> 

[6i#(iii5oTD2:triS](ci6]<*\ i(0^2soMH2^K 
oii.fcmsoia^Mii 1 t^2^7)iimttJii 2 

(RKRY^Sf^ffl) ICJ; 30 
oTm2S0H5gMl 1 2c7)McO[6l|;(i;D2:^rifi]i;{i 
KWj[^cr)D3lf\al^\<n<(XiX\ H7Bt7K-rj;3$r# 
lsoM:^inifc^l>, 5tso^rft(cfct'TEn))Df l> 

5:8 k A/m-8 0 k A/mCO®HO^$C 
^2SD ( 1 ) (2) 

T\ 3fe(T)m2«7j|6lD2i;(il 8 0SS;^^:^|6H7)D3.:^|fi] 
(CEnSDfillf^Y>, 

[0 104] tfz. mz, micOSl^Mll ISOM 
WliJf^^2coll^Ml 1 2coMWMJ¥J: 0 
V i; L . mt<X>1j\t] t EpJPMcOMfSti^ 1 40 

(C^-fM(lt^l>sOT\ Z(X>t§^lZ^ SI2cO:fe-[B]D2(C 
4 00kA/rnl:l±cOM$rmP-t'i.*\ 8kA/m- 
8 0 k A/mCOM$:EP))P'tl> <1 h 1 c^® 

5gMl 1 1 (Omtim 2 cO:^[6iD 2 C[6](t& C t ifX' 

[0 105] tz^x'mi&r/m2iz^tJ:^iz. ^ 
S4J(cepjD$ill.iS*i(0;*c#${i. 8kA/m-8 0k 
A/mS)l>t4i4 OOkA/mW±TS)0, 8 0 k A/ 
m-4 0 0k A/mcOiEllc0M£O::^§^ $ 

*'(35'l-LTi.'S. Z.tlf.ii>K<r>Xo^j:m^^zi.h. 50 


!t#®200 1-1 684 16 
3 2 

[0 1 06] MWMffM 

s • tpco:*:l‘V^:fe'so®^Ml(OM(S. ^(r>W%l5 
l6Ki(6lCofc-r&. S(®a4>soM(0::*:# $ 

A'*8 0 k A/m-4 0 0k A/m<X>mTh^ t M63M 
iPMs • t co/J^^l^@gKttlcois•^l:t'C'*^ mmm 
m^<Sixx. ^com.tiii}f^i,z[^zdft^, zcofz 

(RKKYffl 

Km ) (3 i O X^¥mz^6 ott^2 ISOSSM 

icoa-fb^s. 

■r. m^^j:Ktinzii!}Zdtt 

6. 21C0®^M1 

S C i: ^ < i: 

•S). ^-yX. 2|s:^BJ-r'{i80kA/m— 40 0kA/m 

^4>commcO:k:^ 8 kAXml^Xtb Lfzcoli. ; 

, m«/sms • tpco* 

[0107] ^rib\ ±aiL?t,^S4'<^MsO;^l^ 

1 1 1 t'co J; 3 

Uzm-^X$>'yXi^m^'^mx-^ . 
:()'<5S;5IM1 1 i; i 

t't:im Lizm^x-hmm'^mx'h h . 

[0108] jii±coj; 5 i,z:^mnimx4i. m i soag 
Ml 1 1 tlS2cO®^Ml 1 2 hcO^Jt^^IE^r 
mmzUiblXtizX-oX. 

(He.) misOl^Mll 1 tm2(X> 

®5eM1 1 2cr>m-it^. S(W(ct^SL?tS¥tT«® 

(7x'Jtt®) l,Z^'yZti}-X-^. U'iAR/R (» 

h . $ i3l,zmkm^cr>m^co±^ ^RX/^<OK\^?:miE 

i, zmmti zt>,zj:-,x, mi coa^Kiti 1 1 mm 

2cO@^Mll 2®M*r^i]5:. 
hZtmmiz^j:^. 

[0 109] bZ^Xx p>ikEL*J;o{cM4c-^>'I' 
(MW^ff) (±, 

oT^iiOI>C:t*'T'# . mtW<‘)V^mW(r)n i Fef 
hh b . gaftMM s (i, jta . OT ( tt.7 ) X'h 
0 . A';k7 ®f!|!COC oX'hhb. simi. 

7TX'hhZbil^^i^tlX^^h, MieNiFe 

3 0 AT'* P?i£N i F e l^cOMW 

Mliti- 3 0A • Tt^Srl.. J'ha5*'(3M5:llP;t*t# 
sO^M)iT)«?M^';k^-{i. 
b mtf^h^l,z!tm-thfzib . Mft^MSsOAc# v 
MSI 1: sO/Jn$ i ^5®ffittSI*''^^M'4^®l^ 

:fl LT R K K YfflSitffltC A 0 7 x U 4t®t^ o T V 'I. 

[0 110] LA'L^*''i3, 3'7-3';KTa) -^ykf-- 
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33 

( Ru ) , (C u ) 

t unW£}£<nK%m&Mbn.mm 

■ ( N i . F e , Co) 

a6, nmm^R^m‘itmbco^mniS:cmm.^m<^m 

ftMM s*i, J<ii'mi¥<^tmm-it ( m s ) J: O i^'b 

sc, 

m. b , Bii 

IbM s l,zmi¥1}f^X)-!i^W‘^ tlZb ti^^SlhilX t '.5) , 

-r=Sri)^, 

M s ii/)N^ < . mmA-hmti 

•g.ci^ otiaw-fbM s s c 

'^'^<b\^omt.xhh. 

mmm. ?siitt)i^owiisf-s’ffi)i)i)^, 
mthfzif), lEmui ^h^'iico^^^iirz^mz 

tC^I. . 4=l6B^Cfc(t 

X o t/ifiawiSitM s Lx%^ t* 

mxhh. 

[ 0 1 1 2 ] P t MncOR3SKttli:5fi®14ili:c7)-^ffi 
t'3cfa*S^)Sft^l#|.7(:46C«i. ^acJ: 0 P t M n 

mb ^mmbmmximmmis.tiz b 
h6i}^. 3 s x> 

PtMnli:?$ilttM<7)«)i)ilI)fCfS#-ri,C 

[01131 i|$Cll 1 3 C, R5gK141 

n>h. -i<>A^c07^fyAVl-ys^iSS\«a;S!)«fI)i5R 
=FCOi%^iZh^Xli. BiiieSSSKttllfcmK^il^ffi 
ttiil 1 zcr>fzi^ 

KrEMicoiisffittii icoismw^srMWi, mmm 

)ItplCJt^T/^$<^o•CV^i,, L*'Lfjffil^l<50 
HSiSttl 1 1 ^ 0-W. b , 

m 2 1 1 2 b 1= < ^ >3 1 

r. i?Em 1 <7)11^61141 1 1 iz^ifyimmmcom^ 
milXblzX'O. 3Sia*g^idS^co®TCo<5r*i|. b 

[0114] 1r^j:hh:^¥tmx>X 3 C, ^ 1 

a^£'St-ri.s;5^iiitii^i$fflL, mi <00^13:14 
1 1 1 1: m 2 x>mm.m 1 2 com-imm^ 7 xvm. 
iztifzMzii. Btfiemi <00^^1411 is,iA'm2co 
0®iai4i 1 2<7)^ji(^jiiE'fb<7);^^<3-r. uriem 1 co 
0^^141 1 1 mm 2 00^65141 1 2 <336^WMJI 
miEltir'xrh’k^^b , b^^ 

10 1 i5jmuzX7iz. micom^mmi lb 50 


4#g^200 1 - 1 684 1 6 
34 

m2cosi^mititi2cr>m.mmiz$>mismmi^ 

b , X >J 0 C< < , ifzmic^ 

0^65141 1 1 1 m 2 ^0^®i4i 1 2 commmmx) 

^zx^mTu, mi^0^isi4i 
1 ibm2commi±isi2mmbisiizx^iz, 

( m 1 < 00 ^ 18141 1 1 ) / ( m 2 com 

mmi2coimmi¥) ti, 0 . 33 - 0 . 95 . $> 
|.i,4il. 0 5~4<^KH(*IT'S>I.Ci:*WiL»-\ S 
10 izm^MTii. m 1 commm 1 1 x>immmi/ 
m 2 commmi 2 com^mi^^n 0-70 u ■ 
T ) <53|gH(7l-C, Romi<O0gil.1411 lO^WK 

i9A^^m2com^miiiai 2commmm^?b^/zmM 

ffl^i'2 (A ■ T) 0±X$)i>Zb:^mtL^\ 

[0 1 16] |5l«C, (m 1 <7)0^11141 1 ic^ 

ismwiff ) / ( m 2 £00^11141 1 2 commmm ) 
ti<0. 5 3-0. 9 5 *l.l.4il. 0 5~1. 8<0« 
m'^XhhZbti^X ont Lv^. t;^c±Elgffl(7<|-C'S>o 
T. m 1 <00^11141 1 Ic^iS^WMJIi: m 2 <^0^m 
141 1 2<7)ia^6Dlli;(i*t 1 0~5 0 ( A • T) 
ffiP^T**}, U'tm 1 <90^68141 1 KOiSMW^if 
^^<3m2cO0^iai41 1 2£9amWMiiS:?|V^*ieir^11 
(i2 (A • T) bXtXhhZbimtU^. 

[0 117] ^m2com(ommmimz, mi'-ms 
c^n-rm 1 mmmmcommi^t^T. 
mtmmm^commijmm 2 <7)mcov 0 8 c 
ajmmt^ , m 2 (ommmiTmizti v , 0 1 ~ 

0 3 C7i^-r^)t<7)®^jgst«)ms»)i*i^^ * 

*C1i, «®±CP t M n*‘<3:SrSR5S«141 1 1 , m 

1 £O0SiK141 1 1 b ^mi44>01 1 0 1 m 2 co0gia 
1411 2t#iai4ji«13t7U-iK1414 (mi<^7 
'J-11 3tm2<07y-114*'<3^-l.) bUmiS5 

ixb<7)«i«jicj3v^x±s^i<7)a 
1^^5r08AC^-r. 08ACl3»<^X(i^BjcofgsS1b 
cotzibi,zK^mm ibmi 00^68141 1 1 1 m 2 <^ 
0SE81411 2 1 7 9-681414 Cix^S: 
ifrfc LXOTCittBflI-l., 

[0 1 18] =Sr*3CCX, mi <7)0^681411 It m 2 
<7)0^isi4i 1 2 mm-tim^^z h y y^mmzM 

40 LXlS3g-ri.:^[6]C68^^EpjDLXt^v\ ttz. 7 9 
-^14l4S-fi!cK-fl.ii^C{i, h7 7 7lB:^|fl]C?R3 
mi#@<7):^iBiDi (j)i.i4iDi:^[a]t 1 8 0SS)(<f<7) 
Du:^r6]) Cmi#i<7)68l?HiSrEnjDLX7 9-li14 
m4c0-m^1iiii hy-y 7m7l\^itZmiXt3<Z b i}^ 
■ ntbc\ 

[0119] zfit>(omimmLtzm\x.mfzti:h 
i£. PtMn<7)R5$681411$-«iJfll)it-tl>7ci6<7)m 

2#@c^S<l!a;a ( 50 3K-5 5 3K : 2 3 0X~2 8 
0'CC6 03)~4 8 03)-) MD^-ri.|^a) ihy 
7 7is:friSicii3e-f i>m2#s<7):^(fi]DsC4 o o k a 
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3 5 

2 1 2 Epap <3 08 

^rfcClClT'. EpjD't.&m2#@<9 
1 2!7)^$ :()''8 k A/m- 8 0 k A/mSiKc9l§V'> 

mrnx\ m2comMm.m<x>m.mmmti-mi(X) 

^2#gc7)*t6]DA(CittT 1 SOJgS 
Wi\^<x>m3^S(oU[^Dsi,zm2^scom^Hit^(D 
z(om2mscDm^^maLxmi 
^o0)giKtt®i 1 tm2com&mmi 2 mitt 
■^c7)K'fbo:^iS](±. $fet07 tmi, m 2 t 10 
tzi^'^tnmxhi<^x\ icomM. 

ffimmbm2com^mmi 2(om^mmm<^±'mm 
b EpanlSSc9*/)NroS^1^^ lxmibm 2 
mmttzm^b i5i«(cia#Epa[i:^ri^^^gtix{fRv'. 
[ 0120 ] m 1 iz^jk-rm^<7)j: 0 izm 1 x>m 

lEfSttl 1 1 COlSmeailff 8 k A/m 

-8 0kA/mO®HOEpap^a^T'S)'5Tt, 40 0k 

A/mvj±cr>mm^(Dm^Th -? t t , mm^coi} 

^t,zmuom^mitisi Epaa® 

b ^umzm 2 1 2 «Mc7)|6] 20 

tfz. m2l,z^stJ:ol,zm2 
1 2 <rmmmmif± ^ v , 8 k a 

/m-8 0 kA/m<r>m^COmm^X’l,i.mm^<X)1f 

\^b':mmzmiff)m^m.^mcom^t<x)mmi. ep 
tm^mmzm 2 (T)m'm!m(xm\L<r>m mth 
X b t>^x'^ ,400k AXrni;j±ff)mm^m^ii , 
EpapK?rco*-|6](;^ 1 <Dm^m.itm 1 1 
mi , mm^bKWim<,zm 2 1 2 co® 

[0 1 2 1 ] ffrjic0400kA/mlil±C0^1’>|^2#S 30 
com^Hi2^maLx'n^mi^scr>mMmi,zj:-yXR 

tfoEigett® 1 1 izipm$-ti>cox'm i ossmii/i i 
i(r>m-{t(oijmiim2^sx>m.^HitcDi]mDki,zm< 
i: 1 1, t , m 1 comm&m 1 1 bm2m^mitis i 

2 b co\SX'^^ ^ixh ( R K K 

ffl) i,zx'om2(r,m&m&mi 2<r>mit^^i(om^m 
ttl 1 Kimtcoljmb 1 8 0^RWimx>f^3^S<X> 
umDeizm^-ti>x:bi}<vt ttz. yo~m&m 

^scoumDki^zmabfzirn^iih y -y y^umiizm.^ 
Dsl,z^'i7^j:Umi,zm^f(:>tLi>i\ 

tch, 

[0 122] Mz. 08C(c^-tJ;^(Ch7'y^ilB:^[n) 
(cW=5:i^fS]Di (J)l.<-4i;l 8 0JKR»^i^l^]<^■f^i] 
dia) t. ^<x>m2^s<x>mmitx*) 
65^H225:EpaPL:5r*''<34 3 3K-5 1 3K ( 1 6 0”C 

-24 0-c) (capSi-r^JKii+rn-^u^iia^jfi-riii: 

X' 7 y — JSttl 4 $• h 50 


?^IB2 00 1-1 6 84 16 
3 6 

(35l.<.4il8 0J^SW 
I12:fnl< Dia:^|b]) ^t3, X.<X>TM.X''ijO^ 

£'^t,zmtX'frH£m< . 
y KOMjtlSSrUMLTtlltS: 

[0123] mz. M^O*|S]$:08C(iSlt<J: 2 tJi 
0 2 J; 5 T7M 7 

b «bs y - Hi! 8 mmk. 0 5 i 2^4 y y/ 

T'iX'^'y F h 2 VB^7°'0 

■t2^5r08D{c^-rj; .So 

/A,.y H h 2c9i?^t{i, «l#:±t±S|5dE-Y -yrM 1 
6 6fc±g|ii^-;kFll 6 7^)gB£L. X<r)±.Ui^-)V 
K)i 1 6 7 5:4 y/^T 4 y^ y FfflOT^^Tl 1 6 
7 1 LT^fflL., 4-0±(C^-\' 'yri 1 7 4 

J: 2 

i^^34;f 1 7 6^ 7 :r f y v/ 57 -f mizj:':>xmm. 
th . mzzcomm7 4 /n 7 6 $-S2 i 2 

ii 1 7 7 1 7 7 

7 3 K- 

553K (200”C-280'’C) cOleffliOigSl-aP,^-^ 

hmmi'^0 . mMmmi,z±^aTm 1 1 s 
L, -iO±gP3T^l 7 8$:aPlLT§jAfflJSSlBf^-y 
7"WG^«L/tm«a)i 1 7 9 . 

[0 124] zzT^i^iimm-itcofzMmmmizm^ 
T4 7 3 K ( 2 0 0”C) UlBzIjm-tlb. 08,EtSl 
■t ct 2 tcWlfi|s<^±TC±gpy-;F Fll 6 7 fcTSPy 
-;k F® 1 6 3 $:iS(tT V 1 7 y -6814® 4 RI/T3 
y-;k F® 1 6 3m'±^'>~>k F® 1 6 7 co-mmiT 

X-^Xmz, 08F(c^1-4;3(cffSF5 y7 
Wim^Z^'n^UmDiklZA 0 0 k A/mlJlT£9|g3# 
@<7)^l?Hi35:EpaPL^*'G4 3 3K-5 1 3K (16 
o”c-2 4 0-c) ff)^m<x>m3ms<omm&mT3i,z 
t&:thW%^T=~-iV^miktZbX\ mi OSS 
«®1 1 tm20@SK14®l 20®1t;0|6]i‘^F7 
•y ^m2#0o:a'f6iDA LT 

e fsmm ^ ^fzm 4 s g o*® d m tc® tt i. n t *''T' 

^Ibbbiz. 7 y-®tt® 4 atTFgpy-/kF®l 6 
3&ix±gi5 >— ;ff® 1 6 

hy-y 7mifmiz4^'^^j:ijmBiAi,zmi6zb 
ifix'^h. zzTMmn&0y)mmii. m3§gos8^ 
H 1 3 ? T'Siiffli-r izb *^'T' # s A\ G 
^ 9 yc ^ ^ t S® 7 X y h” y F fliii 2 : ® L T L i 2 O 
X', OT7 X y ey F^)§o3c^^-^fi8#J; 9 
S8^$rEpap-t^C:i;A''»^ Lv\ tfz. m3#gO^# 
Hi30y;^?2:iiS-t^i;ttj(C, mSSgO^ilzg 
®Ti 3 SrPliS-r ■& G t (C i oX ^ 

m'Bthzbi<'simx'hi>. 

[ 0 1 2 5 ] »:(c, 5feO«®«£OMffll[C|S{t7ciE>'N'4 T 
2C®7, 7t«tX5feom3#gO^IStHi3S:EpaPLX 
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5 # g I6] D 1 5 (CH4 # a (O^-S?- H 1 4 ^ MD LT < 

-^Tx)i7co«=ffi^^f7. zzxw^-^Txmicomm 
SriR^Wi. ZhtTmfS.Uchi7)±mmmE^j:b'<^ 

m&T4 O O R A/mg 
7 'J -Ktt® 4 Uz 

ijmzmathzbxixo. z<x>9mizx'j. 

Xl 7 7 C t A''t- ^ , JSV N'^ r XJi 7 

:^iin(c« ja?p^ 7 i 7 (; 7 u -iKtt« 4 ^ « 

l>. 

[0126] a±(7)i 0 

^izM L , ma 'J - F18 (CM LT^^aj«i)g5:ijg-r ^ t 
T'l^tiJIlsiESS# H j mWi L 7 y -i^ttil 4 
i ^§\ib1imz^it$-<HX>Tm8ClZ7ik-tX 7 (C 7 U 
-15814)14 t =5r 0 , SS^Wtc 
®«ai41 1 K 1 2 c01K1k*-f6l t7'J -ai41 4 cO® 
itumm-^thztiztch. 

[0127] LX 

@«K14)i 

11. 1 2(^lK-fkSr|6HClrtLTl;SL’a^)t7i;-®14 20 
M4com{tX)fiii^tiL SixlSI?c03i$tC)EtTllllEt. 
^co^miUzfLL Lhff)X\ Z. <r>mm 
t HitltLX t ^li>Ztxm 

[ 0 1 2 8 ] ^13 . friem 2 comcommijmi, m i <r> 

1 1 coiSSt.0<)M)i i •) i>l^2 toS^KIi/i i 

mKfz-h\ igic7)si^iKi4i.i i(z>mmmmi}^m2cr> 
[i5Ei^i4i 1 2oii»wM)¥J; 0 

M(C^3#BiO^^Hi3;()\ ^24 0A 30 
/m-^4 0 0 k A/miii±(X)t%-^<r)iW}a1iMZ'?\/-\X&. 
Tizmm-th. lii^istt*! 1. 1 2(omM^m9tep 

i x>mcommif 

m<r>mmi>zti^^xmibm2^m\>^xmmL^zm-^tm 
mmu^b^j:^, cco^-^. ^1, m2co^-^bm^d:h 
Oli. ^ 1 cousisttil 1 1 (cgKcS;?tS814Ji 1 b cOx 
tmHitiiH'^^LX^-^lZbX'h*) . *1. ^2bnt 
m^imaLXL'^^iz^cri^epcoijf^izm.-itif^i^h 
ZbiiT^i‘l,z, -?-cJy*-(6Uci«<c:ti:^rl.. tfz. Z 
nMW)iLT^Zz/-)VYm 16 3, 

1 6 7*s#li-ri.?tJ6lC. m\\Ltzm^cr>-m^i'-4' 
Kll 6 3 . 1 6 7 l/Zmhtl. 11^7U- 

mm4izm-t^mmmimm^m^^&.Tb 
^£h. 

[0 129] ioT. mum2a)m<x>mmrni,zi5^^ 

T. friem3#B<7)68-^Hi3^EPJD-ri.Ji-&(CB&8K- 
80KA/m. ^tia±^ ^1 20 k A/m 

-4 0 0kA/mtlT. <7)^\M^b^hm^\i. m3 

mcDmwHis^hy-y^myrii^b^'if^Dinb lao 
^Mmc^m3mco:^i^Dazmxmati>. t 
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